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1
METHOD AND SYSTEM FOR
DIFFERENTIAL CHARGING

BACKGROUND

The present disclosure is generally directed to techniques
in the field of telecommunications.

With advent of the Internet and mobile telephone tech-
nologies, new and different types of services become avail-
able to consumers. In addition to making simple cellular
phone calls, more and more mobile phone subscribers are
using their mobile devices for services such as GPS, texting,
multimedia streaming, searching, and others. To provide
these services, service providers and various standard bodies
have come up with different types of architectures and
systems.

One of these systems is called IP Multimedia Subsystem
or IP Multimedia Core Network Subsystem (IMS), which is
an architectural framework for delivering Internet Protocol
(IP) multimedia services. For example, the IMS architecture
is described online by, among other sources, the Wikipedia
(see http://en.wikipedia.org/wiki/IP Multimedia Subsys-
tem). It was originally designed by the wireless standards
body 3rd Generation Partnership Project (3GPP), as a part of
the vision for evolving mobile networks beyond GSM. Its
original formulation (3GPP Rel-5) represented an approach
to delivering “Internet services” over GPRS. This vision was
later updated by 3GPP 3GPP2 and ETSI TISPAN by requir-
ing support of networks other than GPRS, such as Wireless
LAN, CDMA2000 and fixed line.

To ease the integration with the Internet, IMS uses IETF
protocols wherever possible, e.g., Session Initiation Protocol
(SIP). According to the 3GPP, IMS is not intended to
standardize applications but rather to aid the access of
multimedia and voice applications from wireless and wire-
line terminals, i.e. create a form of fixed-mobile conver-
gence (FMC). This is done by having a horizontal control
layer that isolates the access network from the service layer.
From a logical architecture perspective, services need not
have their own control functions, as the control layer is a
common horizontal layer. However, in implementation this
does not necessarily map into greater reduced cost and
complexity.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating an IMS architecture with
a charging system.

FIG. 2 is a simplified diagram illustrating an IMS archi-
tecture 200.

FIG. 3 is a simplified diagram illustrating operation of
charging gateway.

FIG. 4 is a simplified diagram illustrating a charging
policy model 400.

FIG. 5 is a simplified diagram illustrating operation of an
IMS architecture.

DETAILED DESCRIPTION

The present disclosure is generally directed to techniques
in the field of telecommunications. More in particular,
certain embodiments provide techniques for differential
charging for blended services. In an embodiment, a service
request that requires multiple services is processed by a
service broker, which delegates these services to multiple
application servers. The application servers, upon perform-
ing or having performed these services, send charging
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messages to a charging gateway. The charging gateway
correlates charging messages received from the application
servers and determining a charging context. Based on the
charging context and the charging policy, which may be
obtained from a policy server, the charging gateway pro-
vides charging related information to an online charging
system. In a specific embodiment, the service broker embeds
correlation identification to services that are a part of a
blended service when delegating these services to various
application servers, and the correlation identification allows
the charging gateway to correlate charging messages. Poli-
cies retrieved from a policy server are used in conjunction
with the charging context to determine charges associated
with the blended service. There are other embodiments as
well.

Providing services under the IMS architecture offers
various benefits and advantages. Unfortunately, existing
techniques for IMS are often inadequate for various appli-
cations. Therefore, improved methods and systems are desir-
able.

In the past two decades, the world saw an increased use
of mobile devices and services, both in the amount and the
varieties offered. Not only do people use mobile devices
more, but they use mobile devices in more ways. For
example, in the past people mainly use mobile devices for
making voice calls; now people rely on mobile devices for
many more services such as location services, instant mes-
saging, and others. Among other things, global trends indi-
cate that the operators are experiencing is decrease in voice
revenues and an increase in subscriber traction towards rich
multimedia services. For example, instead of calling a
telephone directory service to ask for directions, a user may
simply use her mobile device to access an available com-
munication network to obtain directions.

As described above, the IMS architecture is a widely
adopted architecture. Among other things, the IMS was
envisioned to provide a universal service delivery network
enabling delivery of rich multimedia services. It also facili-
tates chaining various application servers, thereby enabling
delivery of blended services. It is to be appreciated that the
blended services will gain significant importance in emerg-
ing telecommunication markets, which could be predomi-
nantly prepaid. As an example, a blended service could be an
SMS request from a mobile service subscriber requesting a
suggestion for a restaurant recommendation. To serve this
subscriber, the service provider may need to determine the
approximate location of the subscriber, search for restau-
rants that are net the location of the subscriber, and send a
response via SMS back to the subscriber listing one or more
restaurants and locations thereof.

One of the major challenges for the network operators is
managing and monetizing the blended services. Current
trends indicate that the emerging telecom markets are mostly
driven by prepaid services. For example, market surveys
show that one of the strategies to sustain the competition is
to intelligently charge subscribers in real time. In such
scenarios, traditional voice based charging model is Out the
right choice for charging of blended services. So the service
providers are looking for ways to introduce innovative real
time charging, methodologies in their networks. Providing
blended services often requires participation and involve-
ment of multiple services providers and/or application server
entities. This shift in service model demands a change from
traditional online charging solutions, which are based on
“one-size-fits-for-all” charging models, to a “differential-
charging” model. One such intelligent charging methodol-
ogy could be using a “differential-charging” model.
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For example, a “differential charging” model allows
charging subscribers differentially based on various param-
eters such as service context, location, time of day, type of
content, mode of connectivity, and others. It is to be under-
stood that the term “differential charging” should not unduly
limit the scope of claims. Among other things, the differen-
tial online charging methodology demands an integrated
policy and online charging solutions. Certain embodiments
provide an architecture where charging processes and poli-
cies can work together at the service layer, thereby enabling
differential online charging for blended services.

As an example, differential charging refers to an intelli-
gent charging methodology charging of subscriber is not
only done based on the service a subscriber has consumed,
but many other parameters will also be taken in to consid-
eration. These parameters may typically constitute informa-
tion like location, the context in which service was invoked
(i.e., whether service was invoked as a standalone service or
was invoked as part of blended service), time of day, mode
of connectivity, subscriber group, and others. Based on the
policies configured, an appropriate charging scheme can be
applied. Depending on the parameters, some policies may
increase/decrease the actual price of the service consumed,
or in some cases even may provide the service free of cost.

In various embodiments, an IMS architecture enables an
interworking of charging and policy framework at the ser-
vice layer of IMS networks. The IMS architecture enables
operators to dynamically introduce and enforce new charg-
ing policies without modifying the service logic. In addition,
the IMS architecture provides a scalable solution for online
differential charging of blended services.

Embodiments of described in the present disclosure afford
various benefits. For example, a network architecture
according to various embodiments provides differential
online charging for blended services in IMS networks. A
functional architecture and methodology allow the charging
and policy framework to work together at the service layer
of IMS networks, thereby providing an online differential
charging capability for blended services. For example, a
methodology for dynamically altering the Diameter message
(which is typically used for charging/billing) based on
policies is configured for blended services in IMS networks,
thereby enabling online differential charging. Among other
things, models for representing the charging policies in IMS
networks can be used for blended services.

FIG. 1 is a diagram illustrating an IMS architecture with
a charging system. This diagram is merely an example,
which should not unduly limit the scope of the claims. One
of ordinary skill in the art would recognize many variations,
alternatives, and modifications. As shown in FIG. 1, a user
(e.g., a mobile subscriber) is connected to the IMS Network,
which provides various services, such as voice, data, and/or
other services. Application servers are connected to the IMS
Network to perform services. The Billing Network, which
may be a part of the IMS Network or an independent
Network provides billing related services.

FIG. 2 is a simplified diagram illustrating an IMS archi-
tecture 200 according to various embodiments. This diagram
is merely an example, which should not unduly limit the
scope of the claims herein. One of ordinary skill in the art
would recognize other variations, modifications, and alter-
natives. The IMS architecture 200 as shown comprises a
core IMS network 201. Among other things, the core MS
network 201 provides various voice and/or data services for
mobile phone subscribers. In various embodiments, the core
IMS network 201 is connected to various types networks for
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providing blended services, such as voice network, 3G data
network, WLAN network, and others.

The IMS architecture 200 includes a service broker 202.
Among other functions, the service broker 202 is configured
to process blended service requests from the core IMS
network 202. For example, a blended service request from
the core IMS network is sent as an SIP message, which is
compliant with the session initiation protocol (SIP). But it is
to be understood that other message formats are possible as
well. Depending on the application, the SIP message may
include information related to multiple services and/or
charging function addresses. Merely by way of an example,
the SIP message from the core IMS network to the service
broker is related to a blended service request from a mobile
phone subscriber, where the subscriber sends an SMS mes-
sage requesting for suggestions of restaurants near the
subscriber. The fulfillment of this service request would
include sending an SMS message back to the subscriber,
where the SMS message sent back to the subscriber lists
restaurants near the subscriber and information thereof. For
example, this service is referred to as a blended service
because it involves different services that may need to be
fulfilled by different entities or application servers. In this
example, the blended service includes (1) determining the
location of the subscriber; (2) looking up restaurants near the
subscriber’s location; and (3) sending an SMS message with
a restaurant listing back to the subscriber.

The service broker 202 is configured to determine how to
fulfill the blended service, which may require more than one
application servers to process. Once the service broker 202
determines which application servers to perform services,
the service broker 202 generates service request messages
(e.g., SIP messages) that are to be sent to respective appli-
cation servers. As shown, the service broker 202 sends
service request messages to the application servers 203, 204,
and 205, each service request message is for a distinct
service. For example, the service broker 202 sends location
service request to the application server 203, directory
service request to application server 204, and SMS service
request to application server 205. The service request mes-
sages from the service broker to the application servers can
be in SIP or other types of format. For the purpose of
providing the blended service and later charging the sub-
scriber, the service request messages from the service broker
include a set of service related information. Depending on
the application, the set of service related information may
include charging information, service context, correlation
identification, and others. For example, the correlation iden-
tification is provided so that later these different services can
be rotated to the blended service as needed (e.g., in case of
charging for the blended service).

In response to the service request (e.g., SIP messages)
received from the service broker 202, the application servers
203, 204, and 205 respectively perform the requested ser-
vices. For the services they have performed, application
servers 203, 204, and 205 respectively generate charging
messages. For example, the charging messages can be in
compliance with the IMS network and are Diameter mes-
sages, which is under the “Diameter” protocol and the
TS32.299 specification. Among other things, a Diameter
message is used to exchange online charging information
with an online charging system (OCS). It is to be appreci-
ated, that the application servers may send other types of
message for charging information. Typically, in a conven-
tional IMS architecture, an application server sends a Diam-
eter message to the OCS directly with various charging
related information. For example, the Diameter message
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would include parameters such as Rating-Group and Ser-
vice-Identifier AVPs (Attribute Value Pair) to apply an
appropriate rating plan for a subscriber and to bill accord-
ingly.

Instead of directly communicating with the OCS, the
application servers as shown in FIG. 2 send Diameter
messages to a charging gateway (CGW) 206. In various
embodiments, the CGW 206 modifies the AVPs as needed
for differential charging by applying appropriate charging
policies. For example, the CGW 206 enhances AVPs with
information that correlates related services (e.g., location
service and directory service for restaurant listing). The
charging policies are based on various parameters. For
typical services, these parameters include subscriber con-
text, location, time of day, subscriber-group etc. For blended
services, the service context is important and needs to be
considered for differentially charging a subscriber. That is,
for different but related services that are a part of blended
service, various factors are considered in determining the
charging context and appropriate charging policies.

As shown in FIG. 2, the charging gateway 206 is con-
nected to a policy controller 208, which has access to the
policy repository 209. For example, the charging gateway
acts as a proxy for the online charging system (OCS) 207. As
an example, the charging gateway 206 receives various
Diameter messages. As describe above, Diameter protocol is
an accounting protocol for networks. One type of Diameter
messages is the CCR messages from the application server.
The CCR messages from the application servers are received
by the charging gateway 206. For example, the CCR mes-
sages are charging requests under the Diameter protocol that
are eventually to be processed by the OCS.

Upon receipt of the CCR messages from the application
servers, the charging gateway 206 determines the charging
context from the CCR messages. For example, charging
context comprises Service-Context-Id, CC-Correlation-1d
and Service-Identifier AVPs. Depending on the application,
the charging context may include other information as well.
The correlation identification and AVPs help the charging
gateway 206 to correlate the various services invoked in the
context of the blended service. Referring to the earlier
example, location service, directory service, and SMS mes-
saging service are performed to provide one or more res-
taurant suggestions to the subscriber requesting them. For
example, the charging gateway 206, using at least the
correlation identification and/or service identifier AVDPs,
determines that location, directory, and SMS messaging
services are all related to a single blended service. The three
services in this example are charged together as a blended
service as opposed to distinct services charged individually.
The service provider may provide a flat rate service charge
for the SMS directory service, which can be higher or lower
than the total costs of three separate unrelated services.

In addition to determining the appropriate charging con-
text, the charging gateway 206 also determines which charg-
ing policies to apply. As shown in FIG. 2, the charging
gateway 206 communicates with policy controller 208 to
obtain appropriate charging policy. For example, the charg-
ing gateway 206 provides charging context to the charging
controller 208 and requests the charging controller 208 to
provide an appropriate policy. In various embodiments, the
policy controller 208 processes the charging context and
request from the charging gateway 206 and determines the
appropriate charging policy, which is retrieved from the
policy repository 209. The policy controller 208 provides the
policy to the charging gateway 206.
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Once charging policy is received, new Rating-Group and
Service-Identifier AVPs are calculated. The charging gate-
way 206 enforces the charging policy by modifying the
Diameter message received from the application server (or
generating a new Diameter message) accordingly. With the
modified (or new) Diameter message sent to the online
charging system 207, the charging gateway 206 ensures that
a differential rating group/tariff plan is applied by online
charging system 207 to reflect the blended service provided.
For example, location, directory, and SMS services may
individually be associated with a specific policy and/or
charge. By determining that these services are performed in
the blended service context of providing an SMS restaurant
suggestions for the requesting subscriber, the charging gate-
way 206 obtains the appropriate policy from the policy
controller 208. Once the appropriated policy for the blended
service has been obtained, the charging gateway 206 modi-
fies Diameter messages from the application servers and
sends the modified Ro messages to the online charging
system 207.

FIG. 3 is a simplified diagram illustrating operation of
charging gateway. This diagram is merely an example,
which should not unduly limit the scope of the claims herein.
One of ordinary skill in the art would recognize other
variations, modifications, and alternatives. As an example,
the charging gateway 302 can use used in the IMS archi-
tecture 200 described above. The charging gateway 302 as
shown communicates with the application server 306, the
online charging system 301, and the policy controller 307. In
an embodiment, the charging gateway 302 comprises three
functional blocks: charging event interceptor (CEI) 304,
charging policy enforcer (CP) 305, and charging event
transformer (CET) 302. It is to be understood that CEI 304,
CP 305, and CET 302 are merely functional blocks provided
for illustration purpose and could be implemented as sepa-
rate or combined components of the charging gateway 302.

The charging event interceptor 304 intercepts the incom-
ing Diameter charging messages from the application server
306, which may be involved in delivering a portion of a
blended service. The charging event interceptor 304 may
receive Diameter messages from different application serv-
ers (e.g., including application server 306). Upon receiving
a Diameter message, the charging event interceptor 304
decodes information contained in the received Diameter
messages, which may include Service-Context-Id, Service-
Identifier, CC-Correlation-Id, Attribute Value Pair, and/or
others. Using the decoded information, the charging event
interceptor 304 determines the charging context. For
example, referring to the SMS directory service example,
the charging event interceptor 304 determines whether an
incoming charging message from the application server 306
for a location service has a correlation ID associated with the
blended service of locating a nearby restaurant for the
subscriber. Based on the correlation ID and/or other infor-
mation contained in the charging message, the charging
event interceptor 304 determines that the charging message
should not be treated as a distinct charge, but should instead
be treated under the charging context of the blended service.

To determine which charging policy should be applied,
the charging gateway 302 needs to interface with the policy
controller. As shown in FIG. 3, the charging event intercep-
tor 304 sends the charging context in nation to the charging
policy enforcer 305, which uses the charging context to
obtain appropriate policy from the policy controller 307. The
charging policy enforcer 305 is responsible for interacting
with the policy controller 307 and enforcing the policies
received from the policy controller 307.
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In an exemplary embodiment, the charging policy
enforcer 305 sends charging context provided by the charg-
ing event inceptor to the policy controller 307 using the
Simple Object Access Protocol (SOAP) interface. It is to be
understood while the SOAP interface is used in this example
and in FIG. 3, other interfaces and/or protocols can be used
as well. By providing the charging context to the policy
controller 307, the charging policy enforcer 305 is able to
receive the appropriate policy from the policy controller
307. Once the appropriate policy is received, a new set of
charging data is generated. For example, new Rating-Group
and Service-Identifier AVPs are calculated and then com-
municated to the charging event transformer 302.

The charging event transformer 303 is responsible it
creating a new charging request message (or a modified
version of the charging request message received from the
application server), which contains the new Rating-Group
and Service-Identifier AVPs provided by CPE and sending
the new charging request message to the online charging
system 301. For example, the newly created charging
request can be compliant with the Diameter protocol. In
addition, the charging event transformer 303 manages vari-
ous communication and/or interactions between the charg-
ing gateway 302 and the online charging system 301.

As described above, the policy controllers 307 obtains
appropriate charging policies based on the charging context
received from the charging gateway 302. FIG. 3 shows that
the policy controller 307 comprises three functional blocks:
charging policy decision (CPD) 310, charging policy store
(CPS) 309, and charging policy management (CPM) 308. It
is to be understood that CPS 309, CPD 310, and CPM 308
are merely functional blocks provided for illustration pur-
pose and could be implemented as separate or combined
components of the policy controller 307.

The charging policy decision 310 as shown interfaces
with the charging gateway 302. As an example, the charging
policy decision 310 comprises a SOAP interface for the
charging gateway 302. It is to be understood that while the
SOAP interface is shown in FIG. 3, other types of interfaces
and/or protocols can be used as well. The charging policy
decision 310 is responsible for identifying and evaluating an
appropriate charging policy for the given charging context.
The charging policy decision 310 analyzes the charging
context received from the charging gateway 302 (e.g., from
the charging policy enforcer 305), and based on the charging
context an appropriate charging policy can be obtained. For
example, the charging policy decision 310 fetches the appro-
priate charging policy from the charging policy store 309.
Once the appropriate charging policy is obtained, the charg-
ing policy decision 310 sends the charging policy to the
charging gateway 302. For example, charging policy deci-
sion 310 sends the charging policy as a SOAP response.

The charging policy store 309 is provided to facilitate to
fetching the charging policy requested by the charging
policy decision 310. For example, all policies can be rep-
resented in XML format and stored in and XML Document
Manager (XDMS). It is to be understood charging policy can
be represented in other formats as well. The charging policy
store 309 communicates with the policy repository 311 to
retrieve charging policies. As an example, the policy reposi-
tory 311 can be implemented as a part of the policy con-
troller 307.

The charging policy store 309 is connected to the charging
policy management 308. The charging policy management
308 is configured to provide an interface to manage the
various policies. For example, charging policies obtained by
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the charging policy store 309 is managed by the charging
policy management 308 before provided to the charging
policy decision 310.

Depending on the application, the charging policies can
be implemented in various ways. FIG. 4 is a simplified
diagram illustrating a charging policy model 400. This
diagram is merely an example, which should not unduly
limit the scope of the claims. One of ordinary skill in the art
would recognize many variations, alternatives, and modifi-
cations. A charging policy set 401 comprises at least charg-
ing policy 402. The charging policy 402 is a combination of
conditions (e.g., condition 404) and actions (e.g., action
403). The combination of action 403 and condition 404
specifies on how a given charging event should be handled
in various scenarios. For example, the charging policy 402
can have one or more conditions that are expressed by
charging expressions (e.g., charging expression 405), which
can be one or more charging functions (e.g., charging
function 406). For example, these functions evaluate to a
Boolean expression.

FIG. 5 is a simplified diagram illustrating operation of an
IMS architecture. This diagram is merely an example, which
should not unduly limit the scope of the claims. One of
ordinary skill in the art would recognize many variations,
alternatives, and modifications. When a service is to be
performed, the service broker, sends an SIP invite message
to a friend finder service application server for the applica-
tion server to performed one or more services. The appli-
cation service performs the service, and sends a charging
message, which can be a credit control request (CCR), to the
charging gateway for the service performed. By analyzing
the charging message, the charging gateway determines the
charging context for the service performed and fetches
charging policy from the policy controller. Using the charg-
ing policy received from the policy controller, the charging
gateway generates a new charging message for the service
performed and sends the new charging message (e.g., a new
CCR) to the online charging system. In response to the new
charging message, the OCS sends a credit control answer
(CCA) back to the charging gateway, which sends the CCA
to the friend finder application server. Similarly, if the
service broker sends service request to the presence server or
conference server, respective charging messages (CCR) are
processed by the charging gateway to determine the their
charging context and retrieve the appropriate charging poli-
cies. The charging messages are not restricted to CCR and
CCA formats. For example, in an offline charging system,
different types of charging messages can be used as well.

While the above is a full description of the specific
embodiments, various modifications, alternative construc-
tions and equivalents may be used. Therefore, the above
description and illustrations should not be taken as limiting
the scope of the present disclosure which is defined by the
appended claims.

What is claimed is:
1. A method for providing differential charging for
blended services, the method comprising:

receiving a blended service request by a service broker
module, the service request being associated with at
least a first service and a second service;

generating a correlation identification associated with the
blended service request;

identifying a first application server for providing the first
service;

sending a first service request from the service broker
module to a first application server, the first service
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request comprising information for the correlation
identification and the first service;

generating a first charging message by the first application

server, the first charging message being associated with
the first service;

identifying a second application server for providing the

second service;
sending a second service request from the service broker
module to the second application server, the second
service request comprising information for the corre-
lation identification and the second service;

generating a second charging message by the second
application server, the second charging message being
associated with the second service;

receiving the first charging message and the second charg-

ing message by a gateway module;

determining a charging context between the first charging

message and the second message by the gateway mod-
ule based at least on the correlation identification;
retrieving at least a first policy from a policy module
based at least on the charging context; and
generating a set of parameters based at least on the first
policy and the context.

2. The method of claim 1 wherein the online charging
system is in accordance with the IMS.

3. The method of claim 1 further comprising determining
the first service and the second service by the service broker
module.

4. The method of claim 1 further comprising:

generating a third charging message by the gateway

module, the third charging message comprising the set
of parameters;

sending the third charging message to an online charging

system.

5. The method of claim 1 further comprising determining
a service ID rating group and a context ID for the first
charging message and the second charging message.

6. A method for differential charging, the method com-
prising:

receiving a first charging message from a first application

server, the first charging message being associated with
a blended service, the first charging message compris-
ing a correlation identification;

analyzing the first charging message based at least on the

correlation identification;

associating the first charging message with the blended

service;

determining a charging context for the first charging

message;

obtaining a charging policy based at least on the charging

context; and

generating a second charging message based on the first

charging message and the charging policy.

7. The method of claim 6 wherein the first charging
message further comprises a service identification, rating
group and a service context identifier and other attribute
value pairs.
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8. The method of claim 6 further comprising accessing a
policy database.

9. The method of claim 6 further comprising sending the
second charging message to an online charging system.

10. The method of claim 6 further comprising:

receiving a third charging message from a second appli-
cation server;

associating the third charging message with the first
charging message based at least on the correlation
identification.

11. The method of claim 6 further comprising sending the

charging context to a policy controller.

12. The method of claim 6 further comprising:

analyzing the charging context;

retrieving the charging policy based on the charging
context.

13. The method of claim 6 wherein the first charging

message comprises an Diameter message.

14. The method of claim 6 wherein the second charging
message comprises an Diameter message.

15. The method of claim 6 further comprising assigning a
first portion of the blended service to the first application
server by a service broker.

16. A system for providing differential charging, the
system comprising:

a charging gateway device comprising a network interface
and a processing module, the network interface being
connected to a plurality of application servers, the
plurality of application servers including a first appli-
cation server, the network interface being configured to
receive one or more charging messages, the one or
more charging messages including at least a first charg-
ing message, the first charging message including a
correlation identification related to a blended service, a
processing module being configured to analyze at least
the first charging message and determining a charging
context associated with the first charging message, the
charging gateway device; and

a policy controller device being configure to receive the
charging context from the charging gateway device and
provide a charging policy based on the charging con-
text,

wherein the charging gateway device is configured to a
generate a second charging message based at least on
the charging policy provided by the policy controller.

17. The system of claim 16 further comprising an online
charging system for processing the second charging mes-
sage.

18. The system of claim 16 further comprising a policy
repository wherein the policy controller retrieves the charg-
ing policy from policy repository.

19. The system of claim 16 further comprising a service
broker device configured to assign a blended service as a
plurality of services respective to a plurality of application
servers.



